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Writing to a first memory cell in a bit-line multiplexed group
of memory cells while lowering the first memory cell’s
power supply voltage from a default value over a write-
assist duration in a write operation, a reminder of the
memory cells in the group being non-accessed memory
cells for the write operations, wherein each memory cell
receives its power supply voltage over a corresponding
power supply lead

—400

Y

During the first write-assist period, maintaining the
power supply voltages for the non-accessed —405
memory cells at the default value

After the first write-assist duration has ended,
pre-charging the power supply voltage on the power
supply lead for the first memory cell back to the —410
default value using charge from the power supply

leads for the non-accessed memory cells

FIG. 4
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1
WRITE-ASSISTED MEMORY WITH
ENHANCED SPEED

TECHNICAL FIELD

This application relates to a write-assisted memory, and
more particularly to a write-assisted memory including a
pre-charge assist circuit.

BACKGROUND

As nanometer technology nodes advance more and more
into the deep sub-micron regimes, static random access
memory (SRAM) design must face increasingly stringent
requirements. As the devices are scaled down, the supply
voltage must also be scaled lower to reduce power consump-
tion. The successful design of SRAMs with the resulting
minimum-size transistors at the reduced power supply volt-
ages is quite challenging. For example, write failure becomes
an issue in such highly-scaled memories. In a write failure,
the write operation is unsuccessful at flipping the stored value
in the memory cell.

Some basic SRAM operation concepts will now be dis-
cussed to better illustrate the challenges of scaling SRAM
into the advanced process nodes. An SRAM memory cell
comprises a pair of cross-coupled inverters. Ifa first one of the
cross-coupled inverters is driving out a stored data value Q,
that value is inverted by the remaining second cross-coupled
inverter as the complementary value Q. But the second cross-
coupled inverter drives Q as the input to the first cross-
coupled inverter, which reinforces its Q output, which in turn
reinforces the Q output of the second cross-coupled inverter.
An SRAM memory cell thus latches the desired Q value into
the pair of cross-coupled inverters and robustly holds this
latched value.

Each cross-coupled inverter comprises a serial stack of a
pull-up PMOS transistor and a pull-down NMOS transistor.
The pull-up PMOS transistors are also denoted as the load
transistors. Because the stacked PMOS and NMOS transis-
tors are powered by a power supply, an SRAM cell drives out
its stored memory cell value through the resulting gain in the
powered transistors. In contrast, a dynamic random access
memory (DRAM) memory cell has no such active drive.
Instead, a DRAM memory cell has a passive capacitor for
storing the memory cell value. For this reason, SRAM opera-
tion is much faster than for a comparable DRAM.

Although this cross-coupled interaction in an SRAM
memory cell is one of its strengths, it also becomes a problem
in the advanced process nodes. For example, an SRAM
memory cell is accessed in a read or write operation through
a pair of NMOS access transistors. These NMOS access
transistors cannot be too strong compared to the pull-up
PMOS transistors or a read operation would destroy the
stored memory cell value. In advanced process nodes, how-
ever, the pull-up PMOS transistors become too strong as
compared to the NMOS access transistors. The write opera-
tion can thus fail to flip the stored memory cell value at
advanced process nodes.

Several techniques have been developed to address this
write failure. For example, the supply voltage to an SRAM
memory cell may be lowered during a write operation to the
SRAM memory cell. The lowered supply voltage weakens
the pull-up PMOS transistors so that the write operation may
invert (if necessary) the binary state of the stored memory cell
value. Although this write-assist technique is successful to
address write failure, the write frequency suffers because the
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memory cell supply voltage must recover to its default value
after completion of the write-assisted write operation.

Accordingly, there is a need in the art for improved write-
assisted memories having faster operation speeds.

SUMMARY

In a bit-line multiplexed group of memory cells, when a
given one of the memory cells in the group is accessed by
being written to in a write operation, the remaining memory
cells in the group are non-accessed memory cells. In this
fashion, only one memory cell in the group is accessed in any
given write operation. To achieve faster operation speeds for
awrite-assisted bit-line multiplexed group of memory cells, a
write-assist circuit is provided that assists a pre-charge of a
power supply voltage on a power supply lead for an accessed
memory cell upon completion of a write-assist period or
duration. The pre-charge assist circuit assists the pre-charge
by coupling charge from power supply leads for the non-
accessed memory cells to the power supply lead for the
accessed memory cell.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1A is a schematic diagram of the write-assist circuits
and corresponding power supply leads for a bit-line multi-
plexed group of memory cells.

FIG. 1B is a waveform for the power supply voltage of a
write-assisted memory cell.

FIG. 2 is a schematic diagram of a first pre-charge assist
circuit and corresponding write-assist circuits for a bit-line-
multiplexed group of memory cells.

FIG. 3 is a schematic diagram of a second pre-charge assist
circuit and corresponding write-assist circuits for a bit-line-
multiplexed group of memory cells.

FIG. 4 is a flowchart of a method of operation for a pre-
charge assist circuit and corresponding write-assist circuits
for a bit-line multiplexed group of memory cells.

DETAILED DESCRIPTION

To meet the need in the art for greater recovery speed in
write-assisted memories, a bit-line-multiplexed memory is
configured to share charge during the pre-charge recovery
from a write-assisted write operation. The charge sharing
exploits the bit-line-multiplexing architecture of modern
memory designs as is known in the arts. With regard to such
multiplexing, a memory cell such as an SRAM memory cell
is constructed from transistors that fully exploit the small
dimensions available in advanced process nodes. But the
sense amplifier for sensing the stored memory cell value
cannot be formed from such small transistors in that a sense
amplifier requires sufficient gain to quickly make the bit
decisions. The relatively large transistors for a sense amplifier
cannot be arranged within the bit-line pitch for a single
memory cell. The memory cells and their associated bit lines
are thus multiplexed in bit-line multiplexed groups, each
group being served by a corresponding sense amplifier.

The number of multiplexed bit lines (and corresponding
memory cells) per each sense amplifier determines the result-
ing aspect ratio of the memory. A common group size for such
multiplexing is four, eight, or sixteen memory cells. The
following discussion concerns a 4:1 bit-line multiplexing
scheme but it will be appreciated that the pre-charge assist
circuits and techniques discussed herein are widely appli-
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cable to other multiplexing groupings. The memory cellsin a
4:1 bit-line multiplexed group are denoted herein as a multi-
plexed bitcell.

As known in the write-assisted memory arts, each memory
cell is powered through a corresponding write-assist circuit.
A memory cell receives power from a power supply lead
controlled by its write-assist circuit. The write-assist circuit
couples between its memory cell’s power supply lead and a
power supply node. The power supply node supplies the
default power supply voltage vdd. Because of the bit-line
multiplexing, only one memory cell in a multiplexed bitcell is
accessed in any given write operation. The remaining
memory cells in a bit-line multiplexed group (the remaining
memory cells in the multiplexed bitcell) are non-accessed
memory cells for that particular write operation. Thus, the
write-assist circuits for the non-accessed memory cells main-
tain the power supply voltages on the power supply leads to
the non-accessed memory cells at the undiminished default
power supply value vdd. But the write-assist circuit for the
accessed memory cell lowers the supply voltage to the
accessed memory cell while the accessed memory cell is
written to in a write-assisted write operation.

FIG. 1A illustrates an example 4:1 bit-line multiplexed
group of memory cells (a multiplexed bitcell) 100. Each
memory cell in multiplexed bitcell 100 has its own power
supply input or lead. Because bit-line multiplexing is well
known in the memory arts, the memory cells and their corre-
sponding bit lines within multiplexed bitcell 100 are not
illustrated. Since multiplexed bitcell 100 includes four
SRAM cells, there are four separate power supply leads to
multiplexed bitcell 100. A power supply input or lead 101
provides a supply voltage vdd0 to the first memory cell, a
power supply lead 102 provides a supply voltage vddl to a
second memory cell, a power supply lead 103 provides a
supply voltage vdd2 to a third memory cell, and a power
supply lead 104 provides a supply voltage to a fourth memory
cell vdd3.

These individual supply voltages power the pull-up PMOS
transistors and pull-down NMOS transistors in their respec-
tive memory cells. Each power supply lead is powered
through a corresponding write-assist circuit 106. For
example, a first memory cell receives power supply voltage
vdd0 through power supply lead 101 as controlled by a cor-
responding write-assist circuit 106.

Each write-assist circuit 106 includes a head switch 105
and a pull down device 110. In write-assist circuits 106, head
switches 105 are PMOS ftransistors whereas pull down
devices 110 are NMOS transistors. Within a given write-
assist circuit 106, the gates of the corresponding PMOS tran-
sistor 105 and NMOS transistor 110 are controlled by a cor-
responding write-assist enable signal. For example, a write-
assist enable signal wa_en<0> controls the voltage vdd0 on
power supply lead 101, a write-assist enable signal wa_en<1>
controls the voltage vdd1 on power supply lead 102, and so on
such that a write-assist enable signal wa_en<3> controls the
voltage vdd3 on power supply lead 104. In a default state, all
the write assist enable signals are de-asserted so that all
PMOS transistors 105 are on whereas all NMOS transistors
110 are off. Each PMOS transistor 105 has a source coupled
to a power supply node providing the default power supply
voltage vdd. In addition, each PMOS transistor 105 has a
drain coupled to the corresponding power supply lead. Since
the PMOS transistors 105 are all on in the default state, the
power supply voltages vdd0 through vdd3 thus all equal the
default value vdd. Each memory cell supply voltage is con-
trolled to equal the default value vdd unless the corresponding
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memory cell is being written to during a write-assist period.
Such a memory call may also be denoted as an accessed
memory cell.

Ifa memory cell is to be accessed during a write operation,
the voltage on the appropriate memory cell power supply
input is lowered from the default value vdd by a sufficient
voltage amount Av. For example, suppose the first memory
cell is selected to be the accessed memory cell for a write
operation. Corresponding write-assist enable signal
wa_en<0> would then be temporarily asserted for a write-
assist duration or period. In response, PMOS transistor 105
coupled to power supply lead 101 would thus turn off whereas
NMOS transistor 110 coupled to this lead would turn on.
Each NMOS transistor 110 couples between the correspond-
ing power supply lead and ground. When NMOS transistor
110 coupled to power supply lead 101 is conducting, charge
on power supply lead 101 may then conduct into ground. The
power supply voltage vdd0 for the first memory cell would
thus dip temporarily below vdd to weaken the strength of the
pull-up PMOS transistors in the first memory cell. FIG. 1B
illustrates the power supply voltage dip for the vdd0 voltage
during the write-assist period, which begins at time t1 and
ends at time t2. At time t2, the desired logical value has been
written into the first memory cell. At this point, the lowered
supply voltage vdd0 needs to be restored to the default voltage
level, vdd. This recovery of the write-assist-lowered supply
voltage to an accessed memory cell is denoted as the pre-
charge period and extends between time t2 and t3 in FIG. 1B.

In the prior art, the pre-charge operation is performed by a
memory cell’s write-assist circuit 106. The corresponding
write-assist enable signal such as we_en<0> is thus brought
low at time t2 (the write-assist enable signals for the remain-
ing non-accessed memory cells having been maintained low
in the default state). PMOS transistor 105 then pulls up the
voltage on the corresponding power supply lead. But because
of the bit line pitch, PMOS transistor 105 cannot be made
large and correspondingly strong to quickly pull-up the
memory cell supply voltage. Thus, the prior-art pre-charge
duration or period was relatively long due to the necessary
weakness of PMOS transistors 105. But the pre-charge opera-
tion disclosed herein is advantageously faster through charge
sharing from the non-accessed memory cells’ power supply
leads through a pre-charge assist circuit. It is denoted as an
“assist” circuit in that write-assist circuits 106 continue to act
as they did in the prior art with regard to the pre-charging
process. But additional charge is supplied to the power supply
lead for an accessed memory cell through the pre-charge
assist circuits disclosed herein. In this fashion, write-assisted
memories including a pre-charge assist circuit have advanta-
geously faster operation through the shortened pre-charge
durations.

A first embodiment for a pre-charge assist circuit 200 is
shown in FIG. 2. The memory cells in bit-line multiplexed
group 100 and write-assist circuits 106 are constructed and
function as discussed with regard to FIG. 1A. Thus, each
write-assist circuit 106 controls the voltage on its power sup-
ply lead responsive to a write enable signal. Pre-charge assist
circuit 200 enables a rapid pre-charge of a write-assist-low-
ered supply voltage to an accessed memory cell. Pre-charge
assist circuit 200 includes a plurality of pre-charge switches
such as PMOS transistors 215 and also a common node 225.
The gates of PMOS transistors 215 are controlled by a pre-
charge enable signal 220. A first drain/source terminal for
each PMOS transistors 215 couples to common node 225,
which may comprise a conductor in a metal layer distinct
from a metal layer supporting the bit lines for the memory
cells in group 100. A second drain/source terminal for each
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PMOS transistor 215 couples to the corresponding power
supply lead. For example, a second terminal for a first PMOS
transistor 215 couples to power supply lead 101 for the first
memory cell. Each power supply lead thus couples to the
second terminal of a corresponding PMOS transistor 215.

In adefault state (no write operation occurring), pre-charge
enable signal 220 is asserted (held low) such that all PMOS
transistors 215 are on. Common node 225 thus is charged to
the power supply voltage vdd in the default state. But if a
write-assist operation is to be conducted for a selected one of
the memory cells in multiplexed bitcell 100, pre-charge
enable signal 220 is de-asserted (brought high) such that
PMOS transistors 215 are all switched off. Common node
225 then floats during the write-assist operation. Upon
completion of the write-assist period (corresponding to time
12 in FIG. 1B), the pre-charge enable signal 220 is again
asserted low. As discussed previously, the default value for
the individual memory cell power supply voltages vdd0
through vdd3 is vdd. Only one of these memory cell supply
voltages will be write-assist lowered in any given write opera-
tion. For example, suppose vdd0 has just been lowered such
that the write-assist duration has ended. When pre-charge
enable signal 220 is asserted, the charge on leads 102, 103,
and 104 resulting from their default voltage vdd will flow
through the corresponding PMOS transistors 215 to charge
common node 225 to vdd (to the extent of whether common
node 225 had discharged slightly while it was floating). In
turn, the charge on common node 225 will flow through the
PMOS transistor 215 coupled to lead 101 to pull the first
memory cell power supply voltage vdd0 to the default value
vdd. Since PMOS transistors 105 are also on at this time, a
write-assist-lowered memory cell supply voltage such as that
just described for voltage vdd0 is quickly pulled to the default
value vdd.

An alternative embodiment for a pre-charge assist circuit
300 is shown in FIG. 3. Three pre-charge switches are
coupled between power supply inputs 101 through 104 such
as PMOS transistors 301, 305, and 310. PMOS transistor 301
has one drain/source terminal tied to lead 101 and a remaining
drain/source terminal tied to lead 102. Similarly, PMOS tran-
sistor 305 has one source/drain terminal tied to lead 102 and
a remaining drain/source terminal tied to lead 103. In the
same fashion, PMOS transistor 310 has one source/drain
terminal tied to lead 103 and a remaining drain/source termi-
nal tied to lead 104. The gates of transistors 301,305, and 310
are driven by pre-charge enable signal 220. Pre-charge enable
signal 220 is controlled in the same manner as discussed with
regard to FIG. 1. Thus, pre-charge enable signal 220 is de-
asserted (brought high since it is an active low signal) during
the write-assist operation. Power supply leads 101,102,103,
and 104 are thus isolated from each other during the write-
assist period since PMOS transistors 301, 305, and 310 are
off.

In the default state, pre-charge enable signal 220 is asserted
(brought low). This default state begins at the beginning of the
pre-charge period, whereupon PMOS transistors 301, 305,
and 310 are turned on. The terminals for these transistors are
each referred to as “drain/source” because the operation of
one as a drain or as a source depends upon the particular
memory cell being write-assisted and then pre-charged. For
example, suppose supply voltage vdd0 on power supply lead
101 has been write-assist lowered. When pre-charge enable
signal 220 is asserted, charge from power supply lead 102 as
supplied by that lead’s write-assist circuit 106 will flow
through PMOS transistor 301 to assist in the pre-charging of
voltage vdd0 back to the default value vdd. Charge from
power supply leads 103 and 104 would also assist in this
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pre-charging as well. For example, charge from power supply
lead 103 flows through PMOS transistor 305 and PMOS
transistor 301 to assist in the pre-charging of'the first memory
cell supply voltage vdd0. Similarly, charge from power sup-
ply lead 104 flows through PMOS transistors 310, 305, and
301 to assist in the pre-charging of the first memory cell
supply voltage vdd0. But if the second memory cell supply
voltage vdd1 had been lowered instead of vdd0, charge from
lead 101 would flow in the opposite direction through PMOS
transistor 301 to assist in the pre-charging of voltage vdd1
back to its default value vdd. Thus, a given source/drain
terminal for PMOS transistors 301, 305, and 310 can act as
either a source or a drain. For the same reason, the first and
second terminals for transistors 215 of pre-charge assist cir-
cuit 200 were also denoted as source/drain terminals.

Just like pre-charge assist circuit 200, pre-charge assist
circuit 300 may be modified to accommodate any ratio of bit
line multiplexing. In that regard, the memory cells and their
corresponding power supply inputs or leads may be consid-
ered to be arranged from a first memory cell and first power
supply input to a last memory cell and a last power supply
input. Each power supply input ranging from the first power
supply input through a next-to-last one of the power supply
inputs would have its own pre-charge circuit switch. Each
pre-charge switch couples between its corresponding power
supply inputand a power supply input for a subsequent one of
the memory cells.

Regardless of the embodiment used to assist in the pre-
charging a write-assist-lowered memory cell supply voltage,
the resulting pre-charge assist significantly increases the
recovery of the memory cell voltage. For example, simulation
results indicate that the pre-charge assist circuits disclosed
herein reduces the pre-charging duration by approximately
50%. In this fashion, a write-assisted memory with a pre-
charge assist circuit may operate at significantly enhanced
speeds.

FIG. 4 is a flowchart for an example pre-charge assist
method. In a step 400 comprise writing to a first memory cell
in a bit-line multiplexed group of memory cells while lower-
ing the first memory cell’s power supply voltage from a
default value over a first write-assist duration in a first write
operation, a remainder of the memory cells in the group being
first non-accessed memory cells for the first write operation,
wherein each memory cell receives its power supply voltage
over a corresponding power supply lead. A step 405 occurs
during the first write-assist period and comprises maintaining
the power supply voltages for the first non-accessed memory
cells at the default value. A final step 410 occurs after the first
write-assist duration has ended and comprises pre-charging
the power supply voltage on the power supply lead for the first
memory cell back to the default value using charge from the
power supply leads for the first non-accessed memory cells.

As those of some skill in this art will by now appreciate and
depending on the particular application at hand, many modi-
fications, substitutions and variations can be made in and to
the materials, apparatus, configurations and methods ofuse of
the devices of the present disclosure without departing from
the spirit and scope thereof. In light of this, the scope of the
present disclosure should not be limited to that of the particu-
lar embodiments illustrated and described herein, as they are
merely by way of some examples thereof, but rather, should
be fully commensurate with that of the claims appended
hereafter and their functional equivalents.

What is claimed is:
1. A memory, comprising:
a plurality of SRAM cells
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a plurality of power supply leads corresponding to the
plurality of SRAM cells, each SRAM cell coupled to its
corresponding power supply lead to receive power;

a plurality of write assist circuits corresponding to the
plurality of power supply leads, wherein each power
supply lead couples to a power supply node through its
corresponding write assist circuit, each write assist cir-
cuit being configured to lower a power supply voltage on
its corresponding power supply lead during a write
operation on the corresponding SRAM cell; and

a pre-charge assist circuit including a plurality of pre-
charge switches configured to couple the plurality of
power supply leads together to share charge subsequent
to each write operation.

2. The memory of claim 1, wherein each write-assist circuit
is configured to control the power supply voltage on its cor-
responding power supply lead for the corresponding SRAM
cell so as to maintain the power supply voltage at a default
value while the corresponding SRAM cell is a non-accessed
SRAM cell and so as to lower the power supply voltage from
the default value during a write-assist period while the corre-
sponding SRAM cell is an accessed SRAM cell in a write
operation.

3. The memory of claim 2, wherein the pre-charge assist
circuit includes a common node, and wherein the pre-charge
assist circuit is further configured to assist in a pre-charge by
coupling charge from the common node to the accessed
SRAM cell’s power supply lead upon completion of the
write-assist period.

4. The memory of claim 3, further comprising a plurality of
multiplexed bit lines comprising conductors in a first metal
layer, and wherein the common node comprises a conductor
in a second metal layer.

5. The memory of claim 3, wherein each pre-charge switch
is coupled between the common node and the corresponding
SRAM cell’s power supply lead, the pre-charge switches
being configured to be open during the write-assist period and
to be closed during the pre-charge of the power supply voltage
for the accessed SRAM cell.

6. The memory of claim 5, wherein each pre-charge switch
comprises a pre-charge PMOS transistor having a gate driven
by a pre-charge enable signal configured to be pulled to
ground in a default state outside of the write-assist period and
to be raised to a voltage equaling the default value during the
write-assist period.

7. The memory of claim 5, wherein each write-assist circuit
comprises a head switch coupled between the power supply
node and the corresponding SRAM cell’s power supply lead,
and wherein each head switch is configured to be closed in a
default state while the corresponding SRAM cell is a non-
accessed SRAM cells and to be open during the write-assist
period while the corresponding SRAM cell is the accessed
SRAM cell during a write operation.

8. The memory of claim 7, wherein each write-assist circuit
further comprises a pull-down switch coupled between the
corresponding SRAM cell’s power supply lead and ground,
and wherein each pull-down switch is configured to be open
in a default state while the corresponding SRAM cell is one of
the non-accessed SRAM cells during a write operation and to
be closed during the write-assist period while the correspond-
ing SRAM cell is the accessed SRAM cell during a write
operation.

9. The memory of claim 1, wherein the plurality of SRAM
cells are arranged from a first SRAM cell an nth SRAM cell,
n being a plural integer, and wherein the plurality of pre-
charge switches comprises a plurality of (n-1) pre-charge
switches corresponding to the first SRAM cell through an
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(n-1)th SRAM cell, each pre-charge switch being coupled
between its corresponding SRAM cell’s power supply lead
and a subsequent SRAM cell’s power supply lead, and
wherein each pre-charge switch is configured to be open
during a write assist period and to be closed at least during a
pre-charge of the power supply voltage for the accessed
SRAM cell.

10. The memory of claim 9, wherein each pre-charge
switch comprises a PMOS transistor having a gate driven by
a pre-charge enable signal configured to be pulled to ground
in a default state outside of the write-assist period and to be
raised to a default voltage during the write-assist period.

11. The memory of claim 9, wherein each write-assist
circuit comprises a head switch coupled between the power
supply node and the corresponding SRAM cell’s power sup-
ply lead, and wherein each head switch is configured to be
closed in a default state while the corresponding SRAM cell
is one of the non-accessed SRAM cells during a write opera-
tion and to be open during the write-assist period while the
corresponding SRAM cell is the accessed SRAM cell during
a write operation, and wherein each write-assist circuit fur-
ther comprises a pull-down switch coupled between the cor-
responding SRAM cell’s power supply lead and ground, and
wherein each pull-down switch is configured to be openin a
default state while the corresponding SRAM cell is one of the
non-accessed SRAM cells during a write operation and to be
closed during the write-assist period while the corresponding
SRAM cell is the accessed SRAM cell during a write opera-
tion.

12. A method, comprising:

writing to a first SRAM cell in a bit-line multiplexed group

of SRAM cells while lowering a power supply voltage
for the first SRAM cell from a default value over a first
write-assist period in a first write operation, a remainder
ofthe SRAM cells in the group of SRAM cells being first
non-accessed SRAM cells for the first write operation,
wherein each SRAM cell receives its power supply volt-
age over a corresponding power supply lead;

during the first write-assist period, maintaining the power

supply voltages for the first non-accessed SRAM cells at
the default value; and
after the first write-assist period has ended, pre-charging
the power supply voltage on the power supply lead for
the first SRAM cell back to the default value using
charge from the power supply leads for the first non-
accessed SRAM cells.
13. The method of claim 12, further comprising:
writing to a second one of the SRAM cells in the group
while lowering the second SRAM cell’s power supply
voltage from the default value over a second write-assist
period in a second write operation, a remainder of the
SRAM cells in the group of SRAM cells being second
non-accessed SRAM cells for the second write opera-
tion;
during the second write-assist period, maintaining the
power supply voltages for the second non-accessed
SRAM cells at the default value; and

after the second write-assist period has ended, pre-charg-
ing the power supply voltage for the second SRAM cell
to the default value using charge from the power supply
leads to the second non-accessed SRAM cells.

14. The method of claim 12, further comprising:

prior to the first write-assist period, charging each of the

power supply leads to a voltage equaling the default
value while each power supply lead couples to a com-
mon node,
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during the first write-assist period, isolating each power
supply lead from the common node; and
during the pre-charge of the power supply voltage on the
power supply lead for the first SRAM cell, again cou-
pling each power supply lead to the common node.
15. The method of claim 12, further comprising:
prior to the first write-assist period, charging each of the
power supply leads to a voltage equaling the default
value; and
during the pre-charge of the power supply voltage on the
power supply lead for the first SRAM cell, coupling the
power supply lead for the first SRAM cell to the power
supply leads for the first non-accessed SRAM cells.
16. The method of claim 14, wherein coupling each power
supply lead to the common node comprises coupling each
power supply lead through a corresponding switch to the
common node.
17. The method of claim 15, wherein coupling the power
supply lead for the first SRAM cell to the power supply leads
for the first-non-accessed SRAM cells comprises coupling

10
the power supply lead for the first SRAM cell through a first
switch to a power supply lead for a neighboring one of the first
non-accessed SRAM cells.
18. A memory, comprising:
a bit-line multiplexed group of memory cells configured
such that while a memory cell in the group is accessed in
a write-assisted write operation, a remainder of the
memory cells in the group are non-accessed memory
cells; and
means for assisting a pre-charge of a power supply voltage
on a power supply lead for an accessed one of the
memory cells upon completion of a write-assist period
by coupling charge from power supply leads for the
non-accessed memory cells to the accessed memory
cell’s power supply lead.
19. The memory of claim 18, wherein the memory cells are
SRAM memory cells.
20. The memory of claim 18, wherein the means comprises
a plurality of switches coupled to the power supply leads.
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